Expression of phase I and phase II genes in mouse embryonic stem cells cultured in the presence of 2,3,7,8-tetrachlorodibenzo-para-dioxin.
Embryonic stem (ES) cells have features that resemble the pluripotent cells of peri-implantation embryos and have been used as an in vitro model to assess the effects of test substances on these stages of development. Here, for the first time, we report on the effects of the xenobiotic 2,3,7,8-tetrachlorodibenzo-para-dioxin (TCDD) on mouse ES cells cultured with TCDD at concentrations ranging from 0.0001 to 100 nM for 15 min to 48 h. TCDD effects were determined by analysing the induction of Cyp1A1, Cyp1A2, Cyp1B1 (phase I) and Nqo1, Gsta1, Ugt1a6 (phase II) genes. Cyp1A1 was the phase I gene most rapidly induced (4 h at 1 nM); Cyp1B1 was induced at 48 h (1 nM), whereas Cyp1A2 expression was not affected. TCDD did not alter phase II gene expression, which remained at basal levels throughout the 48 h of culture. We studied more accurately the expression of Cyp1A1, the earliest gene to respond to the presence of TCDD. We found that: 1) Cyp1A1 gene induction is dependent on the duration of exposure (precisely it is first induced after 3 h of culture at 1 nM, the minimum effective-dose); 2) Cyp1A1 induction requires the continuous presence of TCDD, being interrupted 4 h after removal of the xenobiotic; and 3) induced expression of CYP1A1 protein is dependent on TCDD concentration, the higher the concentration the earlier the production of the enzyme. Furthermore, after 48 h of treatment, TCDD did not promote either apoptosis or changes to the differentiation status of the ES cells. These results are the first important step to investigate the effects of dioxin on the very early stages of mammalian development.